The principal agents identified in adult swine with diarrhea include Lawsonia intracellularis, Salmonella spp., Brachyspira spp., and transmissible gastroenteritis. 5 Coccidiosis is primarily a disease of suckling and recently weaned pigs. 5, 6 Reports of clinical coccidiosis in grow/finish and adult swine are rare. 2 This report describes an outbreak of clinical coccidiosis in a boar stud due to Elimeria spinosa.
A live, untreated, adult boar was submitted to the Iowa State University Veterinary Diagnostic Laboratory, Ames, IA (ISU VDL), from a boar stud experiencing an ongoing problem with diarrhea. Clinical signs were initially observed in 3% of the boars. For a 3-month period, approximately 40% of the boars de- veloped gray to brown diarrhea that lasted 1-3 days. Affected boars did not lose condition. Treatment with 400 g/ton chlortetracycline or 100 g/ton of tylosin in the feed did not appear to affect the clinical course of disease. This boar was reported to be exhibiting clinical signs typical of the herd problem and was available, in part, because of poor semen quality.
The animal was from a 250-boar stud. Boars were housed in large gestation crates, arranged in 6 rows in a single barn. Crates were on slatted floors with a single common water trough per row located at the end of each crate. The lip of the trough was even with the surface of the slatted flooring and walkway. The boars had access to a clean collection pen 1-2 times per week. The entire barn was washed once per week with water and the aisles were scraped and swept daily. New boars were introduced every 60 to 90 days.
At necropsy the boar was in good flesh. The wall of approximately 70-80 centimeters of the distal ileum was palpably thickened. A thick, yellow-green, fibrinous membrane covered the surface of the distal ileum. This membrane was nonadherent to the underlying hyperemic mucosa. Erosions or ulcerations were not evident on gross inspection. The contents of the colon were watery.
Sections of jejunum, ileum, mesenteric lymph node, and colon were submitted for bacterial culture. A few colonies of a group B Salmonella sp. were isolated from the small intestine. This organism was subsequently serotyped as Salmonella enterica serovar Derby. Dark field examination of colon contents was negative for spirochetes. Brachyspira spp. were not isolated from the colon, and immunohistochemistry was negative for L. intracellularis.
Microscopic lesions were confined to the ileum. The mucosa was covered by a thick exudate that was composed of fibrin, moderate numbers of neutrophils, occasional eosinophils, and focal hemorrhage admixed with numerous nonsporulated coccidian oocysts. Virtually all the epithelial cells on the distal one third to one half of villi contained intracytoplasmic stages of coccidia. These were primarily developing oocysts with lesser numbers of micro-and macrogametocytes (Fig. 1 ). Protozoa were not identified in crypt epithelial cells. Additional changes in affected segments of small intestine included moderate to marked congestion of villi, villus tip erosions, increased crypt mitotic activity, and mild expansion of the lamina propria by an infiltrate of neutrophils, eosinophils, lymphocytes, and plasma cells.
Individual or paired fecal samples were collected from 5 additional boars experiencing clinical signs similar to that of the submitted animal. These samples were collected at the first sign of diarrhea (day 1) and 2-4 days after the onset of clinical signs. Moderate numbers of oocysts were identified in the feces of 2 boars on day 1. Numerous oocysts were detected in the feces of these animals on day 3. Feces from a third boar contained large numbers of oocysts on day 1 and low numbers on day 4. Numerous oocysts were detected in the feces of a fourth boar on days 1 and 2. A single fecal sample was obtained from a fifth boar on day 1. This sample contained moderate numbers of oocysts. Several Eimeria spp. were present in the fecal samples, but oocysts from a single species accounted for the vast majority in all samples from all boars. These were identified as E. spinosa on the basis of oocyst morphology (ovoid to ellipsoid shape with a brown spinous outer wall) and size (mean ϭ 14.3 ϫ 19.8 m) (Fig. 2) . 4 Occasional oocysts of E. perminuta (mean ϭ 11.1 ϫ 12.7 m) and E. suis (mean ϭ 12.6 ϫ 16.5 um) were also identified. 4 Culture of feces from these animals was negative for Salmonella sp. and Brachyspira spp.
The boar stud was depopulated, cleaned, and disinfected later that year for other reasons. Within a week of repopulation, a similar diarrhea developed in the newly introduced animals. For a 2-month period, approximately 60% of the boars exhibited clinical signs. After this time, no new cases were identified. Feces from an acutely affected boar was submitted to the ISU VDL, and large numbers of E. spinosa oocysts were detected.
Thirteen species of Eimeria and 3 species of Isospora have been described in swine. 4, 6 Clinical coccidiosis is typically a disease of suckling and recently weaned pigs and is associated with Isospora suis infection. 6 Although reports of clinical coccidiosis in grow/finish and adult swine are rare, oocysts are commonly detected in fecal surveys of juvenile and adult animals. 7, 8 Oocysts have been identified in the feces of 3.1-75% of swine Ͼ6 months of age. 8 The rate of infection was dependant on the flooring. Animals raised on concrete had an infection rate of 5.7%, whereas those raised on pasture had an infection rate of 60%. 8 Oocysts have been detected in up to 90.8% of sow fecal samples. 7 Coccidia identified in grow/finish and adult swine are typically Eimeria spp. Eimeria debliecki, E. porci, E. scabra, and E. neobebliecki are the most commonly reported species. 7 Isospora sp. are rarely detected in the feces of adult swine. 7 There have been several attempts to assess the pathogenicity of E. spinosa in swine. A single ''weak and sickly'' 8-week old pig was challenged with 12,000 sporulated E. spinosa oocysts. This animal developed diarrhea and catarrhal enteritis due to coccidiosis and died 11 days after infection. 9 However, additional studies demonstrated that E. spinosa does not readily infect pigs nor does it readily cause clinical signs. In 1 trial, all 15 pigs inoculated with E. spinosa remained clinically normal, and only 2 animals developed patent infections. 1 In a second trail, 14 piglets were challenged with sporulated E. spinosa oocysts. Seven piglets, including 5 of 7 animals immunosuppressed with cyclophosphamide, developed patent infections but none exhibited diarrhea. 3 One to 7 million E. spinosa oocysts were detected per gram of feces in animals with patent infections. 3 Eimeria spinosa has been classified as ''somewhat pathogenic'' to ''nonpathogenic'' as a result of its failure to consistently produce clinical disease. 4, 6 The identification of numerous coccidia with associated villus damage incriminates coccidiosis as the cause for the clinical signs in the necropsied boar. The severity of disease caused by coccidia reflects the intensity of the challenge dose, age, and level of immunity. 6 In today's production systems, the majority of pigs are raised on slatted flooring that reduces exposure to fecal oocysts. Lack of prior exposure may lead to immunologically naive adults. Subsequent exposure of adults to large numbers of oocysts could result in disease.
Because of the value of adult animals and the ability to address the primary differentials with antemortem diagnostics, feces is often the only sample submitted to the ISU VDL from adult swine with diarrhea. There is a possibility that the diarrhea in this boar stud may have been attributed to salmonellosis had feces been submitted instead of a live animal because S. enterica serovar Derby was isolated from the submitted boar and coccidiosis was not initially considered. However, a Salmonella sp. was only isolated from 1 of the 7 animals sampled during this outbreak. Laboratory tests were consistently negative for Lawsonia and Brachyspira sp. Necropsy of a live boar and examination of feces from 6 additional animals would support a diagnosis of coccidiosis as the cause for the mild, sporadic, transient diarrhea in this boar stud.
